The relative and absolute configurations of the title compound, C 26 H 28 O 3 Se, were assigned from the known configuration of (R)-(À)-2-methoxy-2-(1-naphthyl)propionic acid used as starting material, and by examination of the Bijvoet (Friedel) pairs, using the anomalous dispersion data collected with Mo K radiation at low temperature. The geometry around the carbonyl group exists in the syn conformation, as reflected in torsion angles involving this group, and the stability of the structure is affected by weak bifurcated intramolecular C-HÁ Á ÁO hydrogen bonds.
Related literature
For general background to the crystalline-state analysis of 2-methoxy-2-(1-naphthyl)propionic acid ester, see: Kuwahara et al. (2007) . For synthetic details, see: Detty (1980) ; Izumi et al. (1993) ; Harada et al. (2000) . For Bijvoet pairs analysis, see: Hooft et al. (2008) .
Experimental
Crystal data Table 1 Selected torsion angles ( ).
C1-C3-O3-C14 174.70 (13) H14-C14-O3-C3 À27 Table 2 Geometry of the weak bifurcated intramolecular C-HÁ Á ÁO hydrogen bonds (Å , ). Conformation and absolute configuration of (1S,2S)-2-(phenylselanyl)cyclohexyl (R)-2-methoxy-2-(1-naphthyl)propionate S. Murakami, A. Kato, H. Katagiri, T. Matsumoto and T. Kijima Comment Previously, Izumi group presented a chemoenzymatic synthesis of optically pure (R)-and (S)-2-cyclohexen-1-ols (Izumi et al., 1993) . However, the preparation and determination of the absolute configurations of such kind of aliphatic alcohols still has been difficult and important topic. The MαNP [2-methoxy-2-(1-naphthyl)-propionic] acid method is an attractive approach for the preparation of enantiopure alcohols and the determination of their absolute configurations by 1 H NMR anisotropy or X-ray crystallography (Harada et al., 2000) . Recent systematic X-ray crystallographic analysis of MαNP acid esters with various alcohols has shown that most prefer the syn/syn conformation (the so-called "syn" conformation) (Kuwahara et al., 2007) . On the other hand, although selenium has a large f"-value (Δf"=2.223 for Mo Kα radiation), which promises a large anomalous scattering effect, MαNP acid esters including a Se atom have not been investigated by X-ray analysis. The structural properties and determination of the absolute configuration of such compounds are important for the development of this methodology.
We report here the conformation and absolute configuration of (R)-2-methoxy-2-(1-naphthyl)-propionic acid (1S,2S)-2-(phenylseleno)-cyclohexyl ester. Hydrolysis of this compound gives (+)-trans-2-(phenylseleno)-cyclohexan-1-ol, in which an olefin-forming syn elimination of phenyl selenoxide forms 2-cyclohexen-1-ol, whose optically active forms are especially useful in the asymmetric synthesis of terpenes and other natural products.
The crystal structure of the title compound ( Fig. 1) showed the following torsion angles: O1-C1-C3-O2, -17.1 (2)°; O2-C3-O3-C14, -2.8 (2)°; C1-C3-O3-O14, 174.70 (13)°; and H14-C14-O3-C3, -27°. These angles indicate that the geometry around the carbonyl group takes the syn conformation (Table 1, Fig. 2 ). Moreover, weak bifurcated intramolecular hydrogen bonds in O1···H12···O2 showed a triangular shape (Table 2, Fig. 3 ). These structural properties are similar to those of most MαNP acid esters (Kuwahara et al., 2007) . The absolute structure was determined from the known configuration of MαNP, as supported by the refined Flack χ parameter and the Bijvoet pairs analysis of Hooft et al. (2008) performed with the PLATON program (Spek, 2009 ). The P2 parameter was 1.000 and the Hooft y parameter was -0.013.
The plot of 1927 Bijvoet pairs in Fig. 4 suggests that the absolute configuration could be determined with a high confidence.
To a mixture of enantiopure (R)-(-)-MαNP acid (4.04 mmol), 4-dimethylaminopyridine (DMAP, 2.45 mmol), (±)-trans-2-(phenylseleno)-cyclohexan-1-ol (Detty, 1980) (2.96 mmol), and N,N'-diisopropyl-carbodiimide guanidine (DIC, 8.23 mmol) in CH 2 Cl 2 (6.4 ml) cooled at 273 K was added 10-camphorsulfonic acid (CSA, 0.49 mmol), and the mixture was stirred at room temperature overnight. After addition of water (0.5 ml), the mixture was stirred for 1 h, diluted with EtOAc, and filtered with Celite, which was washed with EtOAc. The organic layer was evaporated under reduced pressure, and the residue was subjected to short column chromatography on silica gel (EtOAc). The crude diastereomeric esters obtained were separated by HPLC on silica gel (hexane/EtOAc = 30:1) giving the title compound as a second-eluted ester in 48.5% yield 30.6, 32.5, 45.5, 50.8, 75.3, 81.4, 124.5, 125.4, 125.7, 125.9, 126.4, 127.5, 128.9, 129.4, 131.4, 134.0, 134.9, 135.0, 173.5 Anal. Calcd. for C 26 H 28 O 3 Se: C 66.8, H 5.99%. Found: C 66.71, H 6.08%.
Refinement
In the refinement of the title compound, the H atoms were calculated geometrically and refined as riding, with C-H bond lengths of 0.95-1.00 Å, and with U iso (H) values of 1.2U eq (C) or 1.5U eq (methyl C).
Figures Fig. 1 . The asymmetric unit of the title compound, showing 50% probability displacement ellipsoids. H atoms are shown as spheres. Fig. 2 . The preferred conformation of (R)-MαNP acid ester, adopting syn/syn conformation (i.e., the so-called syn conformation). 
